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BUBEAU OF EnGINEEKINQ AKD SURVEYING, ) 

Office of Chief Ekgineeb, j 

Jersey City, January 1st, 1878. 

To the Honorable the Board of Public Works : — 

Gentlemen — The pumping engines at Belleville have altogether 
during their operation consumed 12,698 hours and 12 minutes of 
time during the past year. They have made 8,712,181 strokes, 
raised 636,102,454 cubic feet of water to an average height of one 
hundred and sixty-one and one-half feet, and consumed 5,518 tons 
of coal, of which 338 tons were used for banking fires. 782 tons of 
clinkers and ashes have been removed from the ash pits. 

The following tables exhibit the monthly record of the duty of 
each engine from January 1st, 1871,. up to the present time. 



DUTY OF CORNISH ENGINE, No. 1. 

1 or Plnnger »«S.l wj. In. . Latglh ol Stnke, ID.t lln. ft. Lo4d an Engine, SI.aKI.O Iba. 



DUTY OF CORNISH ENGINE, No. 2. 

u or Plunger, MB.e >q. In. Length ot Btroka, 10,6 Ud. (t. Lwd oD El«ine, ee,D«D.I> I 





HonrSMid 
Mfnntes 




MOKTH. 


' 






H. 


H. 




1671 








JftDuary.. 


309 


35 




Pebrnary. 


.^99 


55 




March.... 


460 






April 


5U 


20 




May 


127 


25 




June 


613 






July 


5S-4 






Aogust... 


593 






September 




io 




October... 


19(S 


l!0 




November 


264 


30 






732 


46 




Totals.... 


5.315 


h 


1872 




~ 




Jannary . . 


659 


26 




February - 


653 


10 




March.... 


747 


20 




April 


697 


45 




May 


413 


5 




July 


263 


5 




AognBt... 


5 16 
\55( 


50 
10 




September 




50 




October... 




20 




NoTBmber 


709 


50 




Decembev 


755 


55 
45i 




Totals.... 


6,787 


4, 


1873 






January.. 


503 


30 




February . 


601 






March.... 


111 


45 




April 


109 


46 






161 


45 




July..;:;: 


»4 


45 




AnguBt... 


191 


40 




September 


66 


5 






161 


35 




November 


70 


10 




Decombet 


268 


40 




Totals.... 


2,340 


40 


I. 



DUTY OF CORNISH XNQINE. No. 2. 



DUTY OF CORNISH ENGINE, No. 2. 

1 of Planner, tiS.i Bq, Id. Laogth oT Btnke, lO.t Un. ft. Lud on Engine, M.ODO.O lb«. 



DUTY OF CORNISH ENaiNE, No. 3, 



DUTY OF CORNISH ENGINE, No. 3. 

i of PluiiBer, 1,018.0 eq. In. Leogtb uf Stroke, lO.i Un. ft. Losd on Engine, 





HDOnind 


^t 




MONTH. 


Wolked! 


■iji 










H. ,W 


1875 


;~ 




JaAnury . . 


68135 


350,578 


pBbniftry . 


4aioO 


867.249 


Match.... 


34s 55 


214,054 


April 


587 ^^ 


370,513 


Miy 


13S20 


84,979. 




3ii3 40 


196,681' 


Juiy.'.'.'.V. 


■J4025 


147,204 


AngaRt . . . 


305 30 


190,126 


September 


484 35 


309,580 


October... 


37a,40 


230 996 


November 


4H7 45 


302,749 


Deoenili>-r. 


:{9:l 


10 
JO 


248,32J; 


TotftlM.... 


4,H.il 


2.90Rcl31'4 


1876 




1 


JftDDor.v.. 


5915 


36,425 


Febrnary. 


154 40 


91.151 




MaroL.... 


510 aO 


296,705 




«■;::;: 


274 44 


174,366 




403 45 


242,532 




June 


48045 


296,758 




July 


45a,25 


286,568 




Angnst... 


50-il5 


316,096 




September 


56823 


3.''>8,092 




Ofitober... 


184,55 


77,830 




November 


63430 


389,S57 


December. 


705 


3- 
T2 


4a9,350| 


Totals.... 


4,971 


2,995.720 


4 


1877 








Jannaiy.. 


449 


15 


341,824 


Febniary . 


666 


10 


401,769 


Muoli.... 


731 


30 


443,7061 


5£f.::::: 


207 


35 


125,588 




369 




224,286 




Jnne 


133'55 


82,251 




July 


490:59 


296,310 




AnguBt... 


277 50 


164,125 




September 


132|30 


99,996 


October... 


160;25 


110,312, 


November 


3S15 


Sl,97l| 


December. 


146 45 


91,779 


3 


Totals.... 


3,803 


9 


2,393,851 



DUTY OP DUPLEX ENGINE, No. 4. 

I of PlDiger, 6m.S >q. In. Length afSlnkit, IB.S lln. ft, L«d on Engine, 4S,M 



DUTY OF DUPLEX EN&INE, No. 4. 

» of Plunger, tW.S aq. In. Len^ ofBtroka, 1«.6 Un. ft. loid on En^s, 4'i.eeS Ibi 



DUTY OF DUPLEX ENGHNE, No. 6. 

Ana of Planner, CD9.B iq. In. IiragUi of Stroke, KJi Ua. ft. L«d on Engine, 4S,US Ibi 





Worked. 


1 


If. 

9 




^1 

■sl 

|1 


i! 


DnXT. 


DUTY. 


MOKTH. 




iSi 




H. M. 


^a 


1877 
September 
Ootobet... 
November 
Doeember 


488.. 
302 30 
636 55 
117.. 


373,466 
236,790 
471,284 
130,608 


475^35 
300,555 
680,355 
148,900 


5,130 

570 

23^5 

0,000 


64,500 
38,500 
50,559 

16:668 


411,085 

363,055 
529 696 
93,386 


543,520 
646,690 
563,600 
561,588 


638,810 
629,413 
618,810 
634,140 


Totata.... 


1,64635 


1,205,708 


1,510,235 


39,305 


170,227 


1,296,168 


553,460 


626,600 



" 
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Record of Engines in Pounds of Combustible per Horse- 
Power per Hour. 



NITMBEB AND KIND OP ENGINE. 



Cornish Engine, No. 

tt it u 



u 



It 



n 



a 



u 



(t 



u 



u 



it 



« 



tt 



u 



Cornish Engine, No. 2. 
u it ti 2, 



(( 



u 



u 



u 



u 



tt 



tt 



ti 



it 



tt 



" 2. 
« 2. 
" 2. 
" 2 
" 2. 



YEAE. 

1871 
18i2 
1873 
1875 
1876 
1877 
1871 
1872 
1873 
1874 
1875 
1876 
1877 



Cornish Engine, No. 3 1871 

" 3 1872 

« 3 1873 

« 3 1874 

" 3 1875 

« 3 1876 

" 3 1877 

Duplex Engine, No. 4 1873 

tt tt It 4 1874 

tt tt «4 1875 

" « "4 j 1876 

« « "4 1877 

Duplex Engine, No. 5 



{( 

tt 

(t 

t 
t 

tt 
tt 



tt 



tt 



tt 



tt 



ft 



tt 



1877 



No. Ibfi. of 

CombuBtible 

perH. P. 

per hour. 



3.2,290 

3.1,396 

3.4,556 

3.3,455 

3.9,625 

6.41 

a 1,418 

3.3,744 

3.5,987 

3.0,943 

3iJ,714 

3.3,538 

3.37 

3.8,028 

3.4,294 

3.3,322 

3.2,726 

3.0,264 

3.2,615 

3.28 

2.6,546 

2.6,739 

3.2,608 

3.2,251 

3.12 

3.13 
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AVBEAGB DAILY AND ASNUAL COSSUMPTION OP WATEE FOE 
TWiaOT TEAKS. 



--— 


°S^fF^- 


Cubic Feel. 




J^ 


1858 

1859 


188,666 
230,684 
267,992 
288,872 
308,445 
340,344 
406,127 
478,385 
540,307 
573,376 
628,001 
810,665 
933,333 
1.036,407 
1,279,M07 

IfiS 

1,625,958 
1,649,487 
1,742,746 


68,863,050 
84,199,813 
97,817,068 
105,436,394 
113,583,478 
124,225,867 
148,236,333 
174,610,667 
197,212,282 
209,246,015 
229,220,661 
295,892,887 
337,014,354 
378,286,541 
468,386,403 
543,308,474 
506,611,574 
593,484,637 
602,063,909 
636,103,454 


.33379 
.16173 
.07791 
.06775 
.10342 
.19328 


^ 


1861 






" 


1864 








1867 


.06101 
.09646 
59086 
.13897 
.12247 
5343T 
.15«>2 
.06233t 
.16907 


J^n-^y 


1870- 

1871 

1873 

1873 

1874 

1875 

1976 


" 


1H78 


■05654 



The measured water account for the year commencing Nov. Ist, 
1876, and ending Nov. let, 1877, shows a consumption of 170,300.- 
000 cnbio feet, including Hoboken. 

The population of Jersey City and Hoboken, as given by 1 
census of 1875 is 134,000. 

I estimate the population not supplied with Paseaio water 
14,000, leaving 120,000 using water, or at the rate of 10,64 eu 
feet per head per diem. 

Mr. Kearney, the Chief Engineer of the pumping works at Bel 
ville, reports, under date of Dee. 24th, 1877, that the engin 
boilers, pipee and grounds at Belleville are generally in good ore 
and condition, except that Cornish Engine No. 1 will require soi 
alterations in the arrangement of the valve chamber, before it c 
be made to perform satisfactory duty, and that the foundation 
Oomish Engine No. 3 is not good, although the engine has be 
working regularly during the year. An alteration has been receni 
made in the overflow from the air pump of this engine, enabli 
the discharge of about 17,000 pounds from the weight box. A m 
set of valves have been designed for the engine by the use of rubl 
disks in the place of the present metallic valves, in the applicati' 
(rf which i\ is expected that the engine wiU be relieved from t 
severe shock at the end of each stroke of the plunger. 
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Mr. Kearney reports that the following repairs and renewal of 
certain parts of the machinery will be soon required. 

For Cornish Engine No. 2, new cylinder cover, piston rings and 
follower. 

For Duplex Engine No. 4, new pistons for the low pressure 
cyUnderSi He also recommends the following betterments and re- 
pairs to the works, in all of which I endorse his opinion. The 
bottom of the river should be cleaned out and deepened immediately 
around the mouth of the conduit. The smoke stack of the Cornish 
boilers should be extended 25 or 30 feet in height. A stairway 
should be constructed in the stand-pipe tower. The roof of the 
coal bunkers is in a very leaky condition, and should be renewed. 
The oil house should be increased to about double its present capa- 
city, and a cesspool constructed for the drainage of the sink and 
refuse water flowing from all the dwelling houses situated upon 
the grounds of the water [works, which are now occupied by the 
employees. 

The pipe lines between Beservoirs Nos. 1 and 2 have needed but 
little repairs during the year, and but one serious break has occured, 
which happened on the morning of the eleventh of July last. It 
was occasioned by the giving out of a length of the 36 inch main 
in St. Pauls avenue, near Nelson avenue, on the westerly slope of 
the hill. A new length was inserted and the pipe in operation 
again in 24 hours after the break was discovered. 

Beservoir No. 2 has never been thoroughly cleaned since the be- 
ginning of its use, over 20 years ago, and I cannot too earnestly re- 
commend that some means should be provided for the completion, 
of the southern portion of Eeservoir No. 3 for that purpose, as well 
as for storage. 

The 20-inch supply main from Reservoir No. 1 has been con- 
nected with the 12-inch distribution main in Summit avenue, and 
the gate in connection with Reservoir No. 2 closed, so that all of that 
portion of old Hudson City lying south of Laidlow Avenue, and 
south and west of Reservoir No. 2 is now supplied without the use 
of the High Service pumps. 

A thorough survey and examination of the location and dimensions 
of all the distributing pipes and the stop cocks and hydrants con- 
nected therewith, has been in progress during the latter half of the 
year and is now nearly completed. 

There are many serious and annoying defects in the grade plans 
of the city. 



I 
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The grades of many of the streets were changed by the authori- 
ties of the several municipalities before consolidation, without a cor- 
responding change being made in the grades of the intersecting 
streets. The case of Nelson avenue, in the Hudson City district, 
the grade of which was changed for about a half a mile of its length, 
being one of many instances. Also, there are many cases where 
the grades of streets, which have been fully regulated and extensive- 
ly built upon, do not agree with the established grade as recorded, 
and there are several cases in which there are no established grades 
for streets that are quite largely built upon. 

The grade maps therefore need a thorough revision, and perhaps 
some legislation will be necessary to provide for the making of a 
complete and harmonious system of grades. The subject of proper 
sewerage of Jersey City seems to have occupied the attention of the 
former superintendents of the water works, and it is a subject of 
more than ordinary importance. 

I find in a report made by Wm. S. Whitwell, the first engineer, 
to the Board of Water Commissioners of Jersey City, dated April 
11th, 1853, the following language : *^ Pumping out the sewage 
matter by steam power has been strongly recommended by the Board , 
of Health, in their reports of 1850 and 1852, for the relief of the low 
districts of London, but their efforts for its introduction have not 
yet proved successful." And further on: *^It is without doubt 
the plan most applicable to many low places, when the requisite fall 
and quantity of water cannot be obtained, and in such place its per- 
fect efficiency/ must ensure its adoption ; but from the peculiar 
situation of Jersey City, where a canal can be constructed through 
unoccupied ground at a very small expense, serving the double pur- 
pose of navigation, and of cleaning out the sewers, the above 
reasons do not apply with the same force. It has therefore been 
deemed unnecessary to go into details and calculations for its 
illustration." 

That a navigable canal, or, in fact, any canal or receptacle for 
water, for the. purpose of flushing the sewers, will ever be con- 
structed around Jersey City, is very improbable, not to say im- 
possible. And that the present system, or more properly, want of 
.system of sewerage in old Jersey City is a serious blot upon the wel- 
fare and health of the citizens, cannot be denied by any person who 
has or will carefully consider the sebject. 

The sewers all lie between low and high tide at their mouths, 
and every high tide rises above the opening at the mouth of each. 



"> 



result is that the sewer gases are forced back by the 
ad their escape where best they can, either through 
tea into the street, or through defective traps, into 

le, therefore, of the utmost importance that some 
be taken to provide for designing and carrying out 
■age that will be effectual. Of the fact that it can 
IS of steam pumps, I am thoroughly convinced, and 
txpense; in support of which I state the fact that 
Commissioners of Hoboken, in September, 1874, 
isition from a well-known and responsible firm in 
Jet the necessary boilers and machinery, exclusive of 
ft 28i million gallons of water 15 feet high in 24 

m of m.ioo.oo. 

ids were received by the Mayor and Council of 
ily, 1876, from responsible parties, who offered to 
3nty years to keep the water in a receiving well for 
light be constructed in a territory comprising about 
to a level of 10 feet below high water, for $6.00 
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Taps Ikserted for Service Pipes Dttbing the Tear 1877. 



finch. 


finch. 


finch. 


f Ineh. 


linch. 


If inch. 


2 inch. 


4 inch. 


Total. 


438 


102 


33 


7 


3 


2 





1 


586 



House Conitections to Sewers Duriitg the Year 1877. 


6 inch. S inch. 


9 inch. 


12 inch. 


Total. 


201 25 


10 


2 


238 



Privatb Drains. 



12 inch. 


10 inch. 


6 inch. 


Total. 


6 


1 


14 


21 



Schedule of Taps on Hand December 31, 1877. 



DiAMXTES IN Inches. 


fin. 


fin. 


fin. 


fin. 
20 


lin. 
42 


If in. 


If in. 


2 in. 


Number of Taps for Iron Pipe 

" Nipples for Cement Pipe 
Solder for Cement Pipe 


138 

108 
84 


22 
150 
169 


38 


16 


24 


5 

1 


276 


9 
29 


• w • • 

42 


16 


2 

26 


• * V • 


■ 


330 


341 


314 


5 



Schedule of Water Meters on Hand at Pipe Yard 

December 31, 1877. 



Dlameteb m Inohbs. 



Number on hand in good order. 
Number on hand not in order.. 



f inch. 


linch. 


2 inch. 


8 inch. 


2 

28 






1 
1 


2 


3 


30 


2 


3 


2 



4 inch. 
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Schedule of Water Meters in Use December 31, 1877. 



Dlameter in Inohes 


If in. 



1 

1 


fin. 

31 
23 

54 


lln. 

49 

7 

56 


2 in. 

38 
4 

42 


Sin. 

33 

10 

43 


4 in. 


Number and size in use.. 


16 


Number and size in use in City of Hoboken 


1 
17 



Schedule of Pipes and Special Castings on Hand 

December 31, 1877. 



• 


• 

1 


• 

1 

94 
1 
9 

14 
5 
5 

• • 


1 












• • 

• • 
m » 


• 

1 

1 

m m 

1 

4 
4 

m m 
m • 

* • 
m • 

5 

m m 


1 

20 
1 
6 

10 

• • 

• • 

• • 

• • 

1 

"i 

m m 


• 

a 

78 
1 
6 

17 
7 
4 

• • 

• • 

• • 

3 
6 
1 

• • 


• 

a 

7 
51 
14 

4 

• • 

• • 

3 
1 
4 
1 

• • 

• • 


• 

1 

8 
60 
15 
4 
4 
3 

• • 

• • 

14 

2 

• • 


• 

a 

• • 

40 
22 
21 

7 
4 

• • 

i3 



1 

• • 


• 

a 

CO 

400 
72 

9 
16 

7 
38 

■ * • 

10 

8 

20 

""3 

• • • 


■ 

a 

900 
58 
57 
27 
25 
14 

M « • 

15 
30 

"i 


• 

a 

22 
9 

23 

i9 
1 

i3 

7 
13 

• • 

• • 

• • 


• 

1 

00 


Number of Pipes 


17 


" " Branches. ............ ...... 




4 


" " Bends 




37 


" •' Sleeves 






" " Half Sleeves 




17 


" •* Gates 






" " Hydrants 


27 




'* " Plugs 


14 


" " Reducers 








" " Caps 






15 


Pieces of Pipe in lengths of from 4 to 8 feet 
Gates out of order 




12 
2 


m » 


Hydrants out of order 


5 


m m 


• « 



The following contracts have been awarded by the Board of 
Pablic Works, and the work under each completed during the 



aretLne' (improvement), between Bergen and Af onticello 

3. ! 

veane (improTement), from north side of Franklin | j, 

a point about ISO feet north of Hatton street. 

(et (imprOTcment) from Montgomery street to the Penn- . 

aB. E. , ^ 

renue (improYement), from Bergen avenne to West Side j ' 

Bet (improvement), from place where now paved to the ■ 

ide of St. Pauls avenne. i 



Sip I 

ti Webster avenue, at the northern boundary of lot 246, 
ining through Webster avenue to Griffith street. 
;, from the Cornish engine house to Paseaic River. 



MISCELLANEOUS. 

and delivering 400 lengths (12 feet each) of 10-iuch 

a water pipe. 

and delivering 1000 lengths of 6-inch cast iron water 

and delivering 400 lengths of 8-inch cast iron water 

ind delivering about 6000 tons anthracite coal at Belle- 

. J. 

iteam heating apparatus for School No. 7. 

trimming coal at Belleville. 

t of sidewalks and playgrounds at School No. 6. 



I 
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CONTRACTS AWARDED PREVIOUS TO JAN. Ist, ISH, AND COMPLETED 

DURING THE YEAR. 



STREETS. 

Washington street (improvement), frem Essex street to East Central 
avenue. 

MISCELLANEOUS. 

Building Public School House No. 7. 

Building wall and laying flag in yard of School House No. 8. 

Building engine and boiler house at Belleville, N. J. 

Transporting Duplex engine, and building foundations, etc., for 
same at Belleville. 



CONTRACTS AWARDED DURING THE YEAR 1877, AND UNCOMPLETED 

^DEC, 31ST, 1877. 

SEWERS. 

Sherman avenue, from a point about 30 feet south of Hutton 
street, to Franklin street, to connect with sewer now built. 

Bower street. Central avenue, Hutton street, Webster avenue. 
Ravine and New York avenues. 

Beginning in Ogden avenue, 25 feet south of Liberty street, and 
running thence through Ogden avenue to Franklin street. 

Beginning in Manhattan avenue, 425 feet from Sherman avenue, 
and running to Sherman avenue. 

Beginning in Claremont avenue, about 75 feet east of Bergen 
avenue, and running through Claremont avenue. 

MISCELLANEOUS. 

Excavating rock from the water pipe trenches. 
Street dirt, garbage, etc., district north of Pennsylvania R. E. 
Street dirt, garbage, etc., district south of Pennsylvania E. R 
Furnishing and delivering three Lancashire boilers at Belleville. 
Eemoving sewer refuse material from sewers. 
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MISCELLANEOUS WORK DONE BY THE BUREAU OF ENGINEERING 

FOR THE TEAR 1877. 



Measuring rock in trench for water pipe in Van Wagener avenne, 
north of St. Panis ayenne. 

Giving grades for water pipe in Lewis street. 

Surrey of property comer Central arenue and Congress street. 

School No. 7. ; 

Survey of Factory street, at its intersection with the Penn. S. R I 

Measured rock in trench for water pipe in St. Pauls avenue, west i 

of Summit avenue. 

Newark avenue, reconstruction from Warren to Henderson street. 

Giving grades for paving on Warren street, between First and 
Morgan streets. 

Giving grades for paving Bay street, between Warren and Provost 
streets. 

Levels in Hancock avenue for water pipe. 

Grades comer York and Green streets. 

Measured rock in trench for water pipe in Webstar avenue, between 
North and South streets. 

Grades for water pipe in Van Horn street. 

Survey for the extension of Warren street, from the Morris Canal 
to West Central avenue. 

Survey of Academy street, from the old city line, between Jersey 
City and Bergen, to Factory street. 

Grades on Montgomery street, between Warren and VanVorst streets. 

Levels in cellars comer Central avenue and Griffith street. 

Levels on Dwight street, between Washington avenue and the 
Morris Canal. 

Cross sectioned rock in Pamrapo avenue. 

Grades comer Canal and Grove streets for drain pipe. 

Survey of street between Ocean avenue and Old Bergen Boad, in 
Greenville. 

Testing water run of sewer in Central avenue, comer Beacon avenue. 

Levels on Ocean avenue, between Chestnut and Pearsall avenues. 

Measured rock in Graham avenue for water pipe. 

Measured sidewalks at School No. 6 and 13. 

Giving grade on Grand street. 



1 
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Levels on Henderson street, between Sixth street and the Pa. R. E. 

Levels in Water, Vroom and Summit avenue. 

Reconstruction, Pavonia avenue. 

Reconstruction, Grand street. 

Grade on 18th street. 

Grade on 15th and Grove streets. 

Levels on Warren street, between Morris and Essex streets. 

Levels on Ocean avenue. 

Levels for sewer at Belleville, N. J. 

Measured rock in trench for water pipe in Hutton street and 
Webster avenue.' 

Measured paving in Jersey avenue and Montgomery street. 

Levels in Jackson and Virginia avenues for grade maps. 

Stakes for water pipe in Bergen avenue. 

Levels on Brunswick street, between Montgomery street and New- 
ark avenue. 

Respectfully submitted, 

LEVI W. POST, 

Chief Engineern 
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